Differences in morphology of fibrin clots induced with thrombin and ferric ions and its pathophysiological consequences.
The activation of blood coagulation leads to the formation of thrombin that, in turn, converts soluble plasma fibrinogen into insoluble fibrin clot. In healthy individuals, fibrin is effectively degraded; however, in prothrombotic states, proteolysis of fibrin clots are often delayed or even inhibited, and is associated with altered fibrin structure. We have previously shown that in inflammatory conditions like stroke and diabetes, this fibrin forms dense matted deposits. Although there are several factors that modify fibrin structure and delay fibrinolysis in these conditions, no mechanism is yet known to be responsible for a persistent presence of thrombi in the coronary and/or cerebral circulations. It seems, therefore, desirable to better understand this phenomenon in order to improve the effectiveness of thrombolytic therapies. Here, we show that ferric ions can activate non-enzymatic blood coagulation resulting in the formation of fibrin-like dense matted deposits (DMD) demonstrable by electron scanning microscopy (SEM). These DMDs are similar to those found in stroke and diabetes. On the basis of these findings we can conclude that the spontaneous formation of fibrin-like dense deposits in patients' blood may be a consequence of what is known as iron overload. Therefore, it is possible that inactivation of unbound iron in blood by small molecular weight chelating agents may prevent thrombotic consequences of the excessive accumulation of iron in the circulation.